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Whether we will detect this effect and separate it in our budgeting of
C02 between atmosphere, ocean, and biosphere, or confuse it with some
other signal, is problematic.

3.2.11 Summary

On average, each year the ocean currently takes up an amount of CO2
approximately equal to 40% of the fossil fuel CO2 added to the
atmosphere by man. Calculations based on sound principles of solution
chemistry and an estimated atmospheric C02 content of about 270 ppm
in the last century show that ocean surface pH must have decreased by
about 0.06 pH unit during this time? the total C02 concentration of
surface seawater must have increased by about 35 pmol/kg (about
1.8%). The proportion of carbonate ion must have decreased by about
10%, increasing the tendency for calcium carbonate dissolution. The
alkalinity is believed not to have changed. We do not know this on the
basis of a direct time series of measurements, and until quite
recently, oceanic C02 system measurements contained substantial
inaccuracies.

Models of ocean C02 uptake have depended greatly on tracer data,
particularly natural and bomb-produced 14C. These models represent
some features of ocean chemistry quite well, but they represent ocean
physics by a simple vertical diffusion coefficient. The models treat
only the C02 perturbation and do not yet attempt to mimic the natural
and complex C02-oxygen-nutrient cycles within the ocean. Rapid
progress in incorporating these features into more advanced ocean
circulation models is anticipated.

It is quite possible to measure the changing C02 properties of the
ocean with time using modern techniques, although no ongoing program
yet exists to do so. There are some significant uncertainties awaiting.
We do not know when and where calcium carbonate dissolution will occur.
We do not know how future warming will affect ocean circulation and
whether we will detect this warming in the C02 signal. We do not
know adequately the time history of CO2 releases from the biosphere
so as firmly to close the atmosphere-ocean-biosphere triangle
represented in our models.

Finally, we should not be too complacent. Nature has vast resources
with which to fool us; the last glaciation was apparently accompanied
by massive C02 transfers to and from the ocean, the causes, conse-
quences, and explanations of which are poorly understood today
(Broecker, 1982) .
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